Objective-To estimate the potential exposure of black adolescents to brand specific advertising in magazines. Design-A probit regression analysis was conducted of pooled 1990 and 1994 data on brand specific advertising in 36 popular US magazines to examine the relationship between the presence or absence of advertising in each magazine for each of 12 cigarette brands, and the proportion of each magazine's youth (ages 12-17 years) readers who were black. Main outcome measures-The presence or absence of advertising in each magazine in 1990 and 1994, for each of 12 cigarette brands. Results-After controlling for total magazine readership and the percentage of young adult, Hispanic, and female readers, black youth cigarette brands (those whose market share among black youths exceeded their overall market share) were more likely than other brands to advertise in magazines with a higher percentage of black youth readers. Holding all other variables constant at their sample means, the probability of a non-black youth brand advertising in a magazine decreased over the observed range of percentage black youth readership from 0.65 (95% confidence interval (CI) 0.55 to 0.75) for magazines with 5% black youth readers to 0.33 (95% CI 0.00 to 0.69) for magazines with 91% black youth readers. In contrast, the probability of a black youth brand advertising in a magazine increased from 0.40 (95% CI 0.17 to 0.62) at 5% black youth readership to 1.00 (95% CI 0.97 to 1.00) at 91% black youth readership. Conclusions-Black youths are more likely than white youths to be exposed to magazine advertising by cigarette brands popular among black adolescents.
Introduction
After declining steadily from 1974 to 1991, [1] [2] [3] smoking prevalence among black adolescents increased by 80% between 1991 and 1997, rising from 12.6% to 22.7% among all black high school students and doubling from 14.1% to 28.2% among black males. 4 5 After declining steadily from 1965 to 1990, smoking prevalence among black adults has remained stable since 1990. 6 7 This lack of progress in reducing smoking among black Americans is disappointing, especially since blacks already bear the greatest burden of tobacco related mortality of any racial or ethnic group. 4 One potential explanation for the increase in smoking rates among black youths might be an increase in exposure to cigarette advertising. Assessing the nature and extent of exposure to cigarette advertising among black youths is therefore central to the public health debate about interventions to reduce smoking in this population. Because magazine advertising represents 46% of all tobacco industry advertising, 8 understanding the exposure of black youths to cigarette advertising in magazines is particularly important.
Previous studies have provided limited information on the exposure of black adults to cigarette advertising in magazines. Several studies have anecdotally reported a high level of cigarette advertisement spending in magazines with high black readerships. [9] [10] [11] [12] Without comparing cigarette advertising in non-black magazines, however, these studies cannot examine diVerences in exposure to advertising among black and white readers.
Four studies have compared cigarette advertising in black oriented and non-black oriented magazines. [13] [14] [15] [16] Cummings and colleagues studied cigarette advertisements in seven magazines in 1984-85 and found that black oriented magazines contained more cigarette advertisements and more advertisements for menthol brands than white oriented magazines. 13 Basil and colleagues studied one issue per year from 10 magazines for the years 1924 to 1989 and found that while the number of advertisements in general, men's, and women's magazines declined during the late 1980s, the number of advertisements in black magazines remained stable. 14 The content of advertisements in black magazines diVered from that in other magazines. Advertisements in black magazines were more likely to include themes of horseplay, coy model poses, and erotic romantic contact, and the models in these advertisements were more likely to be black. Pollay and colleagues compared cigarette advertisements in Ebony and Life magazines for the years 1950 to 1965 and found that advertisements in Ebony were more likely to use black models and athletes, and that these advertisements became more prevalent in Ebony than Life over time. 15 Yach and Paterson studied brand specific advertising expenditures in relation to magazine demographics for 10 South African magazines during a three month period in 1993 and found that menthol brands were more likely to be advertised in black magazines. 16 Although these studies suggest that black adults may be preferentially exposed to certain themes and to certain cigarette brands in magazine advertising, we are aware of no previous study that has examined the exposure of black adolescents to cigarette advertising in magazines. Most previous research has relied on comparison of advertising patterns in relatively few magazines, and none has systematically examined advertising by a large sample of cigarette brands in a nearly complete sample of the major magazines. Finally, no previous study has investigated patterns of advertising in relation to the number of black youth readers in magazines or diVerences in advertising patterns between brands that are popular among black youths and those that are not.
In this study, we examine whether black adolescents are more likely than white adolescents to be exposed to magazine advertising by cigarette brands popular among black youths. The analysis addresses the major limitations of previous research by: (1) studying advertising in a nearly complete sample of the largest US magazines during the years 1990 and 1994; (2) using specific data on the number of black adult or black youth readers for each magazine; and (3) using brand specific cigarette advertising data for a large sample of brands, and comparing brands smoked by a substantial proportion of black youths to those smoked predominantly by adults or white youths.
Although a finding that cigarette brands popular among black adolescents are more likely to advertise in magazines with more black readers cannot demonstrate an intent on the part of cigarette advertisers to expose adolescents to their advertising messages, such a finding would document that black adolescents are more likely to be exposed to advertising by those cigarette brands that are popular among black youth smokers. From a public health perspective, youth exposure to advertising is important, regardless of whether cigarette companies intend to expose youths. To the best of our knowledge, this is the first study to examine the relative exposure of black adolescents to magazine advertising by diVerent cigarette brands.
Methods

MODEL OF ADVERTISING BEHAVIOUR
This study extends previous research in which we examined whether cigarette brands that are popular among youth smokers are more likely to advertise in magazines with a higher percentage of youth readers. 17 We model the advertising behaviour of cigarette brands in terms of the probability that a given cigarette brand will advertise in a particular magazine, using pooled data for 1990 and 1994. The dependent variable is the presence or absence of advertising for a specific brand in a given magazine in 1990 or 1994. The predictor variables in our model include: (1) the demographic characteristics of a magazine's readership, including the total number of readers (ages 12 and older) and the percentage of readers in various demographic subgroups (black youths (ages 12-17), white youths, black adults (ages 18+), young adults (ages 18-24), females, smokers, heavy smokers, and menthol smokers); (2) the cost of placing an advertisement in a given magazine (the cost of a full page, four colour advertisement); (3) the number of annual magazine issues; (4) the total advertising expenditures available to a cigarette brand; and (5) the median income of magazine readers.
Using a probit model, and controlling for the other factors that might aVect the probability of advertising, we have analysed whether cigarette brands that are popular among black adolescent smokers ("black youth brands") are more likely than brands smoked predominantly by adults or white youths ("non-black youth" or "other" brands) to advertise in magazines with a high percentage of black youth readers (defined as the percentage of youth readers who are black) or black adult readers (defined as a percentage of all readers). Since only the outcome of the advertising decision is observed, the empirical specification employs a binary choice model of advertising behaviour where the dependent variable is 1 if a given cigarette brand advertises in a particular magazine and 0 if it does not. We used a probit model to examine the relationship between the presence or absence of cigarette advertising in a magazine and the magazine's readership characteristics. REGRESSION 
SPECIFICATION
The estimation of the model requires observations on which cigarette brands advertise in which magazines and data on the brand and magazine explanatory variables. An observation consists of a brand-magazine pair where the dependent variable is the presence of advertising by a particular brand in a given magazine, measured as a dichotomous variable (1 if a cigarette brand advertised in a given magazine in 1990 or 1994, 0 if the brand did not advertise in that magazine).
To assess possible diVerences in the advertising behaviour of black youth and non-black youth cigarette brands, we constructed an indicator variable, , that is 0 for non-black youth brands and 1 for black youth brands, and created an additional series of regressors by multiplying each explanatory variable by . These interaction variables allowed us to estimate separate regression coeYcients for black youth and non-black youth brands. For example, the interaction variable for black youth readership is defined as * (% black youth readers). This interaction variable enables us to measure potential diVerences in the advertising patterns for non-black youth and black youth brands with respect to the level of black youth readership in magazines in which they advertise.
A regression coeYcient of zero for the black youth readership interaction variable would indicate that black youth and non-black youth brands are equally likely to advertise in magazines, regardless of the level of black youth readership. A positive coeYcient would indicate that black youth brands are more likely than other brands to advertise in magazines as black youth readership increases, while a negative coeYcient would indicate that black youth brands are less likely than non-black youth brands to advertise in magazines as black youth readership increases.
In our probit model, the probability, p, that a given brand advertises in a particular magazine is p = (y*), where is the cumulative distribution function for the standard normal and:
y* = A + A i + (B + B i )*(% black youth readers) + (C + C i )*(total number of readers) + (D + D i )*(advertising cost per reader) + (E + E i )*(total advertising expenditures for brand among all 36 magazines) + (F + F i )*(number of annual issues of magazine) + (G + G i )*(% young adult readers) + (H + H i )*(% female readers) + (I + I i )*(% Hispanic readers) + (J + J i )*(% smokers) + (K + K i )*(% heavy smokers) + (L + L i ) *(% menthol smokers) + (M + M i )*(income) + error.
Here = 1 for black youth brands and = 0 for non-black youth brands, and % black youth readers = (black readers ages 12-17)/(total readers ages [12] [13] [14] [15] [16] [17] .
By including both a variable and its interaction term in the regression specification, we can determine whether diVerences in the likelihood that black youth and non-black youth brands advertise in a magazine are significant for each independent variable in the model. For example, the coeYcient B reflects the change in likelihood of advertising as black youth readership increases for non-black youth cigarette brands, and the coeYcient (B + B i ) reflects the change in likelihood of advertising as black youth readership increases for black youth brands. Under the null hypothesis-that the probability of a cigarette brand advertising in a magazine is unrelated to the magazine's black youth readership-both the coeYcients B and B i would be 0. If black youth brands, but not other brands, were more likely to advertise in magazines with higher black youth readership, then the coeYcient B would be 0, but the coeYcient (B + B i ) would be positive (B i would be positive).
The significance of the coeYcient B i allows us to assess the significance of any diVerence between black youth and non-black youth brands in the likelihood of advertising in magazines at varying levels of black youth readership.
MAGAZINE SAMPLE SELECTION
To select a sample of magazines for analysis, we identified all magazines for which data on adult and youth readership and data on brand specific cigarette advertising were available for the years 1990 and 1994. The final sample consisted of 36 magazines (table 1) . We are not aware of any major magazines with large numbers of black readers that were excluded from our sample.
DATA SOURCES
Magazine advertising expenditures
From the Leading National Advertisers Brand Detail Report for 1990 and 1994, we determined whether each cigarette brand advertised in each of the 36 magazines in 1990 and 1994 and estimated each brand's total expenditures for advertising in the 36 magazines in 1990 and 1994. 18 19 These estimates of advertising expenditures are based on the number of pages of advertising and the price per advertising page for the magazine, not on actual dollars negotiated with a publisher.
Cost of advertising
We used the SRDS Consumer Magazine Advertising Source to obtain the cost for a single, full page, four colour advertisement in each magazine in 1990 and 1994 and the annual number of issues for each magazine. 20 
Adult magazine readership
We obtained data on the adult (ages 18 and older) readership for each magazine from the 1990 and 1994 Study of Media and Markets, [21] [22] [23] produced by the Simmons Market Research Bureau, Inc. From the Simmons data, we also collected the following demographic informa- 25 and Leading National Advertisers. 18 19 *The percentage of black youth readers is defined as the ratio of the number of black readers ages 12-17 to the number of all readers ages 12-17. Values given are the average percentage black youth readership for the years 1990 and 1994 combined. †Total pages or expenditures for advertising among the 12 cigarette brands in our study, added for the years 1990 and 1994. All expenditures are in 1994 dollars, using a cost index for magazine advertising. 33 ‡Black youth magazines are defined as those for which greater than 75% of youth (ages 12-17) readers are black. tion about adult readers for each magazine: median individual income; percentage of female, black, Hispanic, and young adult (ages 18-24) readers; and percentage of readers who are smokers, heavy smokers (> 30 cigarettes per day), and smokers of menthol brands.
Youth magazine readership
We obtained data on the number of youth (ages 12-17) readers, white youth readers, and black youth readers for each magazine from the 1990 and 1994 Teenage Research Unlimited (TRU) study and from the Mediamark Research Inc (MRI) Teenmark/Twelve Plus studies. 24 25 DATA COLLECTION We extracted the data from the above publications and entered it into an Excel spreadsheet. We verified data entry by comparing printouts of the spreadsheet with the data in each publication. After verification, we created an SAS data set by converting the Excel spreadsheet using DBMS/COPY. 26 We used SAS 27 and Stata 28 to conduct all analyses.
CLASSIFICATION OF BLACK YOUTH AND NON-BLACK YOUTH BRANDS
To avoid potential misclassification of brands such as Marlboro (which, with their large overall market share, other things being equal, have large shares among minority subpopulations simply because of their intrinsic size), we defined black youth brands as those for which the market share among black youths (the ratio of black youth smokers who smoked that brand to all black youth smokers) was greater than the overall market share for that brand among all smokers. We obtained data on black youth market shares from the national Teenage Attitudes and Practices Survey (TAPS) and the Teenage Attitudes and Practices Survey II (TAPS II) conducted by the Centers for Disease Control and Prevention in 1989 and 1993, respectively. 29 30 We obtained information on the overall market share for each cigarette brand from the Maxwell Consumer Reports for 1989 and 1993. 31 32 Based on this definition, we classified Newport and Kool as black youth brands for both 1989 and 1993 and Salem as a black youth brand for 1989, but not 1993 (table 2) . Brands classified as non-black youth brands for both years were Marlboro, Camel, Winston, Benson & Hedges, Virginia Slims, Merit, Capri, Kent, and Parliament (table 2). For brands not referenced by name in TAPS or TAPS II, we can only state that their black youth market shares were less than the percentages for the "other" brand category reported in those surveys.
We used brand market share data for the year preceding the magazine advertising data to alleviate the potential problem of advertising simultaneously aVecting black youth market share.
Results
DESCRIPTIVE ANALYSIS
Three magazines-Ebony, Essence, and Jethad greater than 80% black youth readership (defined as the proportion of youth (ages 12-17) readers who are black among all youth readers) in 1990 and 1994 (table 1). The next highest level of black youth readership was 33.5% for GQ.
The 12 cigarette brands in the study allocated a total of 322.8 pages of advertisements to the three black oriented magazines and 4135.2 pages of advertisements to the other 33 magazines in 1990 and 1994 (table 1) . Total cigarette advertisement expenditures for the 12 brands were $10.5 million in the black oriented magazines and $329.6 million in the other magazines. Thus, 7.2% of cigarette advertising pages and 3.1% of advertising expenditures appeared in the black oriented magazines. 30 for 1994. †Total pages or expenditures for advertising for the given brand(s), added for the years 1990 and 1994. All expenditures are in 1994 dollars, using a cost index for magazine advertising. 33 Black magazines are defined as those for which greater than 75% of youth (ages 12-17) readers are black. ‡Black youth brands are defined as those whose black youth market share (from TAPS 29 or TAPS II 30 ) is greater than its overall market share (from the Maxwell Consumer Report 31 32 ). Salem was defined as a black youth brand in 1989, but not in 1994. Data shown for Salem refer only to the year for which Salem was considered to be in the relevant brand category.
Black youth cigarette brands allocated 152.4 pages, or 20.2% of their total advertisement pages, to the three black oriented magazines, while non-black youth cigarette brands allocated only 4.6% of their advertisement pages to these magazines (table 2) . Similarly, black youth brands spent $5.0 million, or 9.5% of their total advertisement expenditures, in the black oriented magazines, while non-black youth brands spent only 1.9% of their advertisement expenditures in black oriented magazines. The proportion of total advertising allocated to black oriented magazines by black youth cigarette brands was more than four times higher than the proportion of total advertising allocated to these magazines by non-black youth brands.
Advertising by black youth brands accounted for 47.2% of the pages devoted to cigarette advertisements in black oriented magazines but only 14.6% of those pages in non-black oriented magazines (table 2) . Similarly, black youth brands accounted for 47.2% of the total cigarette advertisement expenditures in black oriented magazines but only 14.5% of those expenditures in non-black oriented magazines. The advertising levels for black youth cigarette brands in black oriented magazines were more than three times greater than for non-black youth brands in these magazines.
PROBIT REGRESSION ANALYSIS
Eight variables-black youth readership, young adult readership, female readership, total readership, median income of magazine readers, the cost of advertising in a magazine, total advertising expenditures for a given cigarette brand, and the number of annual magazine issues-were found to aVect significantly the probability that a cigarette brand would advertise in a given magazine (table 3) .
The only magazine readership variables that had significantly diVerent coeYcients for black youth and non-black youth brands were income and black youth readership (table 3) . Black youth brands were more likely to advertise in magazines as the median income of magazine readers decreased. For non-black youth brands, there was no association between the probability of advertising and the median income of magazine readers.
The probability of advertising in a magazine decreased with the percentage of black youth readers for non-black youth brands but increased significantly with the percentage of black youth readers for black youth brands (table 3) . In other words, non-black youth brands were less likely, although not significantly so, to advertise in magazines as the percentage of black youth readers increased, and black youth brands were significantly more likely to advertise in magazines as the percentage of black youth readers increased.
Holding all other variables constant at their sample means, the probability of a non-black youth brand advertising in a magazine decreased from 0.65 (95% confidence interval (CI) 0.55 to 0.75) at a black youth readership level of 5% (the lowest level in the sample magazines), to 0.59 (95% CI 0.55 to 0.63) at a black youth readership of 23% (the mean level for all magazines), to 0.33 (95% CI 0.00 to 0.69) at a black youth readership level of 91% (the highest level in the sample magazines) ( fig  1) . In contrast, the probability of a black youth brand advertising in a magazine increased from 0.40 (95% CI 0.17 to 0.62) at a black youth readership level of 5% to 0.64 (95% CI 0.52 to 0.75) at a black youth readership level of 23%, to 1.00 (95% CI 0.97 to 1.00) at a black youth readership level of 91%.
The ratio of the probability of advertising for a black youth brand compared to a non-black youth brand increased with increasing black youth readership (fig 2) . At a black youth readership level of 20% with all other variables evaluated at their mean values, the ratio of advertising probabilities was 1.00 (95% CI 1.00 to 1.00), indicating that black youth and non-black youth brands were equally likely to advertise in these magazines. At a black youth readership level of 5%, the ratio of probabilities was 0.61 (95% CI 0.54 to 0.67), indicating that black youth brands were only 60% as likely to advertise in these magazines. At a black youth readership level of 91%, the ratio was 2.99 (95% CI 2.17 to 3.82), indicating that black youth brands were about three times more likely to advertise in such magazines.
We found that the percentages of black adult, black youth, and total black readers were highly correlated (correlation coeYcients > 0.95). When the percentage of black adult readers (the number of black adult readers divided by the total number of adult readers) or the overall percentage of black readers (the number of black youth and adult readers divided by the total number of readers) was substituted for the percentage of black youth readers in the regression model, the results were similar. In both cases, non-black youth brands were less likely to advertise in magazines as black readership increased, and black youth brands were more likely to advertise in magazines as black readership increased. Because of the high correlations, we could not diVerentiate the eVects of black youth versus black adult readership on the probability of advertising.
Discussion
To the best of our knowledge, this paper is the first to investigate exposure to cigarette advertising in magazines among black youths by examining the relationship between cigarette brand specific advertising and black youth readership among a large, nearly complete sample of the most highly read magazines in two full years. It is also the first study of cigarette advertising in magazines to compare advertising patterns for brands that are smoked by black adolescents with those smoked predominantly by adults and white adolescents. We found that black adolescents were more likely than white adolescents to be exposed to cigarette magazine advertising for brands popular among black youths. Our data suggest that black youths are preferentially exposed to magazine advertising by precisely those cigarette brands that are popular among black youth smokers.
That black adolescents are disproportionately exposed to magazine advertising for brands popular among these youths suggests that this advertising may have an eVect on smoking behaviour among black youths. Previous research has documented a relationship between total brand specific advertising expenditures and changes in youth market shares among cigarette brands from 1989 to 1993, 30 and has demonstrated that youth brand market shares were three times more responsive to changes in advertising share of voice than adult brand market shares during the period 1979 to 1993. 34 Our findings add to this research by demonstrating a relationship between exposure to brand specific advertising in magazines among black youths and cigarette brand market shares among black youth smokers. Although this does not necessarily imply an eVect of advertising on smoking initiation, it does suggest an eVect on cigarette brand choice, a critical component of the smoking initiation process. 35 Pierce and colleagues recently showed that exposure to cigarette advertising and promotion does influence teenagers to start smoking. 36 Our finding that black youths are preferentially exposed to cigarette advertising by brands popular among these youths may seem "obvious". But it is important to note that both the legislative process, in considering tobacco policy, and the judicial process, in litigating tobacco cases, demand well documented, scientific evidence-not merely "obvious" or intuitive arguments. Previous research has documented increased exposure of black adults to cigarette advertising for brands popular among black smokers. However, this research is the first that we know of that documents higher levels of exposure to cigarette advertising among black adolescents for brands popular among this group of adolescents. Documenting this finding specifically among underage youths could have implications for public policy and tobacco litigation.
Cigarette advertising in black oriented magazines was limited to six cigarette brands (table 2) , all of which are dominated by menthol varieties. This limitation of brand advertising in magazines read by large numbers of black youths to menthol cigarette brands, if representative of an historical pattern, may explain the high proportion (approximately 90%) of menthol smokers among black adolescent smokers.
Our findings are subject to two important limitations. First, the results of this study do not necessarily imply that cigarette companies are specifically targeting black youths in their magazine advertising. We also found a strong relationship between black youth brand advertising patterns and black adult readership. The presence of strong multicolinearity between black adult and black youth magazine readership precludes distinguishing the eVects of these variables on the probability of advertising. Thus, we cannot make inferences regarding the intent of cigarette companies to reach black youth readers. Their intent may be to reach black adult readers, and youth exposure occurs incidentally. From a public health perspective, what matters is whether Black youth readership (%) Probability ratio of advertising:
Black youth brands/ non-black youth brands 85 65 75 55 35 45 25 15 5 adolescents are exposed to cigarette advertising that leads them to begin smoking, whether that exposure was intentional or not. We have documented that black youths are heavily exposed to cigarette advertising by the brands smoked by the majority of black youth smokers. Examining data over many years may allow future research to separate the eVects of black youth and black adult readership on brand advertising decisions.
Second, although this study provides a quantitative examination of the relationship between cigarette brand advertising and black youth readership, it does not provide information on the qualitative aspects of these cigarette advertisements-for example, advertising themes and images and their potential appeal to black youths. One study has examined this question. Huang and colleagues have shown that black adolescents find cigarette magazine advertisements with black models more appealing than do white adolescents. 37 Despite these limitations, our findings provide new evidence that black adolescents are preferentially exposed to advertising by those cigarette brands that are most popular among black adolescent smokers. This finding, when combined with the results of studies on the eVect of cigarette marketing on smoking initiation, 3 36 has important implications for public health policy. It suggests that cigarette advertising may influence smoking initiation among black youths. To counteract rising rates of smoking among black youths, public health interventions that reduce or eliminate exposure of these youths to cigarette advertising in magazines and other media may be beneficial.
